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As a Tibetan drug, herbal stems of Epherda species so called “TSHE” and “BALU” are used as a 
hemostatic, stomachic, antineuralgic, etc. To clarify the botanical origin of these drugs obtained at 
Tibetan hospitals in Nepal and Bhutan, the herbal stems of 117 Ephedra specimens collected in Nepal, 
Sikkim and Bhutan were studied anatomically. The materials were anatomically divided into two groups 
by the differences of subepidermal fiber bundles in the average number, in cross-sections of three 
internodes from each specimen; the fiber bundles of one group (A) are less than 23 in average, while 
those of another group (B) are more than 28. Comparing the shape of the micropyle tube of flower or 
fruit of them from taxonomical view points, groups A and B were identified as E. gerardiana Wall, ex 
Stapf and E. pachyclada Boiss., respectively. As the results, “TSHE” used in the Tibetan hospital at alpine 
region of Nepal was elucidated as the herbal stem of E. pachydada, and “TSHE” obtained from 
Kathmandu in Nepal and “BALU” from Bhutan were the herbal stems of E. gerardiana. Both species are 
newly reported as the botanical origin of the Tibetan drugs. 
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Fig. 1. Tibetan Crude Drug, “TSHE” and “BALU”. A: TSHE (KANP 2415); The drug obtained from 
Kunphen Medical in Kathmandu, Nepal. B: TSHE (KANP 3038); The drug obtained from Muktinath 
Traditional Medical Centre in Jharkot, Nepal. C: BALU (KANP 1305); The drug obtained from Tibetan 
hospitals in Thimphu, Bhutan. The botanical origins of A and C are E. gerardiana, and B is E. pachyclada. 
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Mid. western Nepal — Karnali Zone, Dolpa Distr.: 
Doizum - Chune (Gl: Minaki M. et al. 9106101 
4, G2: Minaki M. et al. 9104334 4); Polam - 
Phoksundo Tal (G3: Minaki M. et al. 9105100 4, 
G4: Minaki M. et al. 9108184 4, G5: Minaki M. 
etal. 9106134 4). 

Western Nepal — Dhaulagiri Zone, Mustang 
Distr.: Tukuche - Yak Kharka (G6: Suzuki M. et 
al. (J2TF MS ifflSt*) 8881601 4, G7: MS 8860937 
4, G8: Mikage M. et al. (£TF MM tft&t) 
932304 4, G9: MM 932305 4, G10: MM 932306 
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MM 932315 </, G16: MM 932313 4, G17: MM 
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Kharka (G 49 : MS 9261147 d»). 
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5886 ). 
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9191605 a 71 ); Lingshi (G 52 : MS N. S. £); Shodu - 
Barshong (G 53 : HH 6608 o 71 ); Tharizaj Thang - 
Jari La (G 54 : HH 7816 a 71 ); Tashi Ha (G 55 : HH 
12288 A £); Laya (G 56 : HH 12276 A £). 
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Fig. 2. Transverse sections of the herbal stems of Ephedra species. A: E. gerardiana (Gil), B: E. pachyclada 
(PI8): 1: Transverse section, 2: Detailed drawing of the transverse section. Abbreviations—c; cambium, 
cd; crystal sand, cu; cuticule, ep; epidermis, fbe; subepidermal fiber bundle, fbc; cortical fiber bundle, fbp; 
fiber bundle of vascular bundle sheath, fm; medullary fiber, m; pith, pa; palisade tissue, ph; phloem, sto; 
stoma, xy; xylem. 
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Table 1. Anatomical Characteristics of the Herbal Stems of Ephedra species from Himalayan region 



E. gerardiana Wall, ex Stapf 

E. pachyclada Boiss. 

Outline of transverse section 

orbicular to elliptic, deltoid 

orbicular to elliptic, deltoid 

Diameter of herbal stem (mm) 

1.13-2.44 

1.43-2.98 


(1.79±0.23)“ ) 

(2.11 ±0.29) 

Cuticular protuberance index a) b) c) d) e) 

0-7 

0-8 

Transection stomatal index® 

3.1-6.4 

3.6—5.8 

Number of parenchyma cell layers in the cortex 

3-6 

3-6 

(Number of palisade cell) 

(2-4) 

(1-4) 

Number of subepidermal fiber bundles 

9-25 

24-58 


(18 + 3.19) 

(38 ±6.90) 

Lignification of subepidermal fiber bundles® 

- 

- 

Number of fibers in the biggest subepidermal fiber bundles 

14-60 

11-371 


(30+8.15) 

(21 ±5.01) 

Number of fibers in the middle of cortex 

0-94® 0-9° 

1-84 


(15±23.31), (1 ±5.01) 

(29 ±19.59) 

Lignification of fibers in the middle of cortex 

- 

±~ + 

Number of fibers in a vascular bundle sheath 

5-51 

6-45 


(20 ±7.72) 

(16±5.47) 

Lignification of fibers in a vascular bundle sheath 

-~± 

— ~ -j- 

The value of the ratio of inner area of cambium ring 

0.22-0.69 

0.25-0.61 

to area of transverse section 

(0.35 ±0.06) 

(0.45 ±0.07) 

Penetration of phloem into xylem with arc-like shape 85 

n.p. to slightly 

n.p. to slightly 

Angle of the penetration of primary xylem into pith 

acute, obtuse 

acute, obtuse 

Number of vascular bundle 

8-13 

8-15 

Number of fibers in the pith 

1-338 

0.25-286 


(96±68.06) 

(111 ±52.80) 

Lignification of fibers in the pith 

+ ~+ + 

+ ~+± 

Lignification of pith parenchyma cell 

+ ~+ + 

+ ~± + 


a) (MEAN ± S. D.) 

b) the value shows the number of cuticular protuberances on epidermal layer in a transverse section. 

c) the value shows the number of stomata on 1 mm length of epidermal layer in transverse sectoin. 

d) lignification: + +; remarkably lignified, +; lignified, ±; slightly lignified, —; not lignified. 

e) the data on the specimen from the west of Long. 83° 53' E. 

0 the data on the specimen from the east of Long. 83° 53' E. 
e) penetration: n.p.; not penetrated, slightly; slightly penetrated. 
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Mid western Nepal — Karnali Zone, Dolpa Distr.: 
Dunai - Juphal Airport (PI: Minaki M. et al. 
9108227, P2: Minaki M. et al. 9105157). 

Western Nepal — Dhaulagiri Zone, Mustang 
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Distr.: Kalopani - Tukuche (P3: MS 9465044, P4: 
MM 932393 1, P5: MM 932394 £ , P6: MM 
932396, P7: MS 8860847, P8: MM 932302 1, P9: 
HO 8330608); Tukuche - Jomsom (P10: MS 
8860974 A PI 1: MM 933000, P12: MM 932321 
A P13: MM 932322 A P14: MM 932323 A 
P15: MM 932325 A P16: MM 932326 A P17: 
MM 932327 A P18: MM 932329 A P19: MM 
933203 A P20: MS 9465040 A P21: HO 8330640 
A P37: MM 932317 A P38: MM 932319 £); 
near Jomsom (P22: MM 932379 a 71 , P23: MM 
932380 A P24: MM 932381 A P25: MM 932383 
A; Jomsom - Kagbeni (P26: MM 932335 A P27: 
MM 932333 A P28: MM 932339 A P29: HO 
8343051 A; near Kagbeni (P30: MM 932348 A 
P31: MM 932349 A P32: MM 9551115, P33: MM 
932350 A P34: MM 9551114, P35: MM 9551112, 
P36: MM 9551110, P39: MM 9551109, P40: MM 
9551108, P41: MM 9551107, P42: MM 9551106, 
P43: MM 932373 A P44: MM 932351 A P45: 
MM 932352 A; near Jharkot (P46: MM 9551079, 
P47: MM 9551077 A P48: MM 9551074, P49: 
MM 932355 A P50: MM 932368 A P51: MM 
932369 A P52: MM 9551083 A P53: MM 
932358 1 , P54: MS 9465034 $ , P55: MM 
9551103 •£ ); Jharkot - Muktinath (P56: MS 
9465033 A P57: MM 9551089, P58: MM 932366, 
P59: MM 932367 A P60: MM 9551085, P61: MM 
9551088). 
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Number of subepidermal fiber bundles 

Fig. 3. Correlation between the number of subepidermal fiber bundles and the 
number of fibers in the biggest subepidermal fiber bundles (The number shows 
the average in each specimen). O: E. gerardiana Wall, ex Stapf, #: E. 
pachyclada Boiss. 
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© MM A o ^ x A f&!4 L uSiS© 59 t? HEf® A 

btlAyAo A. Table 1 AAA. 

2 . A®f2L©£n^, A^*' N °-7hii;iJLiw©+■ 

;l/3.y bgl^T'AAAA TTSHEj 

(3 E. pachyclada, HAI 77 b 

U; rTSHEJ & A O' 7" — 9 y © IT US 
x -f V7°— \z&&feW££^^^XK^-Lfz TBA- 
LUJ A E. gerardiana ©, X PlX tlMM^ X X 4 
H 4AfifI0:AA. 

bg^Tf&fflSnTlA* A^StlT^AffiAii 

Wi%> A©7r&o A. 

3. '>7 A A, 7"-^y©hX7^ 


A A 4 54iSS¥© Ephedra jgAAJ’AA § i $ tl 
Tl>4 (Lewis 1978) A', A&ftftg 

14 hi E. gerardiana 4 E. pachyclada © 2 A'SIAf A 
|q|AE!£tlA. t 6 E. gerardiana 

Al4^ffItl&lA Af§j£<C^AA 4, ^®var. 
sikkimensis A4A4 AlXAllA 4 4 413 "4 4 A A o A 

A, co^{cg9LTtigiJ^#^AS. A&, A 

W5ST' E. pachyclada 4 14 aE 4 7- H A Hn$ 7 yN ° — 
7h©tl^T (Jg^83° 53' 

AA54^A5f§g4 A A, Shrestha (1974) A £. 
intermedia var. tibetica 4 $4A 4 A A © 4 5SA4SA 
1SA4. £A, ^^°-7i/©A3Z3'A"7 'Jffi^H© 
HAlf A A E. pachyclada fPWfM 4 tlA, Shrestha 
blCi 1 ) E. intermedia var. tibetica 4 14 A: 4 tl A 

^AAAALF4m^A|g^LA4 4 6, Aff^ 
E.pachyclada 4 [4 aE 4 A1® 4 (4^AS 
HT'4> 4 4®iJISt 4tiA. BIcTLWoftSr* 1 ®^^^ 
l ' 4 4 A A A A y ^ — 71/ A A A 4 E. intermedia var. 
tibetica © AAAHAAil 4 AT © A A 4 (Lewis 
1978) A 4 A AAAA 1^14 4 AU$4 A E. gerardiana 
A A A A pachyclada © 2 A SI 14 414A 4 A 7)4 E. 
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intermedia & H IS & <h it &, ty E§ $15 
t JrbfX'P & t£ if L X £ b tl 6 tfcftj&Si&lf 
-S. 

4. JlsCDWifa 7 y dr y°)Vt (j^ 

$?83° 53' tltz E. gerardiana © 

pM&btifz. a ti b© 1^(4 .fcbtk 6(1 Pll b 

bg^tlTio-S C 

tz. L^L, juoa^ -77 — h 

(i E. pachyclada ^[hIbJtW ttl^ £ £ 

b, n^Wcfcoi'T^ap^jiai 

©nJtb£> 5. ■PHgft* '* - $ tltzffi 

■2) £ £#> b^T'IJlif^Jl^lb’?) Rjtittt) <fc *9, £ tx 
biCoDTttJ b 7<£ -B A^ilAIc’C ^> 'S. 

5. ®nP 4' ' N ° ~ 7b © ft 'J #' y + JI |'M ID © V? 3 

AyAj^jai^ii, 3t^ii< Tn^t* SUITE©&& 
W1“&^£, 3t^< TM£4£©^£Wlb3, ^ 

ttzi r 

b 8 R 
tz. LfrU 

I^JpP^Is( i E.pachyclada iZ-^^k L tz. 

tz*$MK%r < Mibtl-S £ b, £WS$l©iS^ 
^£Sm^b£#7Lbtl3^\ ^giCckS&S 
^ £"ftil©ll0 #x. b ti•?>. 8£5fe, linT^xg^f- 
S S ^ £ 

T $ b ^ <2> Isitlrt/^i&ic'C' <fc -5 *5 . 

6. ^§F2l©££^, Mikage et al. (1987) ifi E. 
gerardiana Wall, £ LTISn L tz $4fi ~t ^ 
T, E. pachyclada "ffeofcCi tPAPAI L © T'HT 

IE«. 


£#£!£©— |®{i, ¥$7 

No. 07041132) & «fc 6 

(^#jli^: §p4cH|^ 
No. 06041043) id J;L tz ©T’ 
* §. 4 tz tilt © 0i§ff 

ffic£Tifc^£j®0, ^ 

#it© K. R. Rajbhandari ff ±K teXHk JC C" 


1^4y©7;7f©7c. $ bi0^14SI4©— $|5<t Ltl 
©fc. 


x > K y - b 

0 /N° — ;l/, y? b v y X © f- 'N >y b g |^ 

Kunphen Medical © Kunsang Dorjee 13;b A¥ 
Lfcfifg (1993). 

2) 3/ -f JU a -y b © Muktinath Traditional Medi¬ 
cal Centre © Sonam Namgyal Jb A4^ L tz fit 
n (1994). 
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